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[57] ABSTRACT

The sidestream smoke associated with a cigarette or
cigarette-like smoking article is reduced by wrapping
the tobacco in a single sheet of paper having multiple
layers. |

16 Claims, No Drawings
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MULTIPLE LAYER CIGARETTE PAPER FOR
REDUCING SIDESTREAM SMOKE

BACKGROUND OF THE INVENTION

The present invention relates to a wrapper construc-
tion for use in conjunction with a smoking article, such
as a cigarette, that results in the production of reduced
amounts of sidestream smoke. More particularly, this
invention relates to a paper wrapper for a cigarette
formed as a single sheet but having two or more layers.

With marked changes in the public’s attitude and
tolerance toward cigarette smoking in recent years,
there has been an increased hostility by non-smokers
toward smokers. This increased hostility occurs primar-
ily in public places where non-smokers may be exposed
to the smoke generated from the cigarettes of smokers.
This smoke 1s generated when the smoker puffs on the
cigarette and also when the cigarette 1s idling between
puffs. The smoke generated when the cigarette is idling
is known as sidestream smoke. This sidestream smoke
contributes nothing to the smoker’s enjoyment and
contributes greatly to the discomfort of non-smokers
who may be located nearby. Thus attempts have been
made to reduce the sidestream smoke generated by
cigarettes. These attempts have generally been directed
to supplying certain additives to the cigarette paper or

wrapping the cigarette with two separate sheets of

wrapping paper. None of these attempts has been en-
tirely satisfactory. In addition, in the production of
cigarettes having multiple wrappings of paper there is
the added problem and expense of wrapping a number
of different sheets of paper around the cigarette.

It would be desirable to provide a wrapper for a
smoking article that results in the production of a re-
duced amount of sidestream smoke.

It would also be desirable to provide a wrapper com-
prised of a single sheet of paper for a smoking article
that results in the production of a reduced amount of
sidestream smoke. | |

It would still further be desirable to provide a multi-
ple layer sheet of paper that may be economically used
as a cigarette wrapper wherein said muitilayer sheet is a
sheet having two or more distinct zones overlying each
other.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to provide a
wrapper for a smoking article that results in a reduced
amount of sidestream smoke.

It is another object of this invention to provide a
wrapper comprised of a single sheet of paper for a
smoking article that results in the production of a re-
duced amount of sidestream smoke.

It is still a further object of this invention to provide
a multiple layer sheet of paper that may be economi-
cally used as a cigarette wrapper.

In accordance with the invention, there is provided a
paper wrapper for a smoking article, such as a cigarette,
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that results in the production of a reduced amount of 60

sidestream smoke. The paper wrapper of this invention
is multilayer but 1s formed as a single sheet. Preferably
two layers are employed. The outer layer preferably has
a basis weight of about 30 to about 60, more preferably
about 45, grams per square meter. This outer layer is
preferably filled with a calcium carbonate loading of
about 30 to about 40, more preferably about 35, percent
by weight with the calcium carbonate preferably hav-

635
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ing a surface area of about 10 to about 80, more prefera-
bly about 20 to about 25, square meters per gram as
measured by the BET method.

The inner layer preferably about 15 to about 25, and
most preferably has a basis weight of about 10 to about
40, more preferably about 18, grams per square meter.

‘This inner layer preferably is filled with a calcium car-

bonate loading of about 2 to about 15, more preferably
about 3, percent by weight with the calcium carbonate
having a surface area of about 7 to about 10 square
meters per gram. |

The resulting bilayer sheet has a basis weight of about
40 to about 100, preferably about 63, grams per square
meter and a porosity of about 5 to about 20, preferably
about 5, cubic centimeters per minute as determined by
the Coresta method. The resulting bilayer sheet may be
perforated to about 20 to about 60 Coresta to improve
its burning characteristics.

A burn chemical additive such as succinate, citrate,
or any other alkali metal burn chemical known to those
in the industry may be added to the wrapper in an
amount equal to about 2 to about 10, preferably about
4.5, percent by weight. In addition, about 0 to about 1,
preferably about 0.5 percent by weight of monoammo-
nium phosphate, and about 0 to about 1, preferably
about 0.4 percent by weight of sodium carboxy methyl
cellulose may also be added to the wrapper.

- Further features of the invention, its nature and vari-
ous advantages will be more apparent from the follow-
ing detailed description of the preferred embodiments.

DETAILED DESCRIPTION OF THE
INVENTION

Although reference will be made to a bilayer ciga-
rette paper, it will be understood that this inventton
contemplates triple or a higher multiple layer single
sheet cigarette paper. These higher multiple layer single
sheets can be made by adding additional headboxes to a
single wire paper making machine or combining the
individual layers from each wire of a multiple wire
paper making machine.

The multiple layer single sheet paper wrapper of this
invention may be made using ordinary paper furnish
such as pulped wood, flax fibers, or any standard cellu-
losic fiber. Preferably flax fibers are used. Different
fillers or different fibers may be used for each layer and
may be contained in different headboxes.

In a single wire machine, the location of the head-
boxes is an important factor in achieving a single sheet
of a multiple layer paper that is suitable for use as a
wrapper for a cigarette. The first headbox is generally
located in the standard position. Preferably the second
headbox is located at a position past the vacuum foils.
This permits adequate drainage of the white water from
the first layer and allows the first layer to consolidate
before adding the furnish from the second headbox on
to the first layer.

- The furnish from the first headbox is ejected onto the
wire as in a standard Fourdrinier paper making ma-
chine. The furnish from the second headbox is ejected
onto the top of the original, partially drained furnish
that was ejected on to the wire from the first headbox.

A multiple wire paper making machine may also be
used with this type of a machine, the different layers can
be combined after each layer has consolidated to the
point where each layer is about 4% to about 5% solids.
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per 1s used may be of any length and circumference. For
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It has been surprisingly found that when a smgle
- sheet of multilayer paper is used as a wrapper for a
.- cigarette, sidestream smoke production is substantially

- reduced. The cigarette with which the multilayer wrap-

- example, the circumference of the cigarette may be in

~ the range from about 15 to about 25 millimeters, al-

- though the invention tends to produce greater reduc-

- tions in sidestream smoke for. crgarettes near the lower

end of that circumference range.

- Ina bﬂayer system, the outer layer, Wthh 1s the layer
that is furthest away from the tobacco of the cigarette,
preferably has a basis weight of about 30 to about 60,

10

preferably about 45, grams per square meter. The outer -

layer is preferably filled with a calcium carbonate load-

- ing of about 30 to about 40, more preferably about 35,

15

per cent by weight. The calcium carbonate used prefer-

- ably should be about 0.01 to about 0.2 microns in size
~and more preferably about 0.07 microns in size. This

| translates into a surface area of preferably about 10 to
-~ about 80, more preferably about 20 to about 25, square

‘meters per gram as measured by the BET method. This
is a relatively high surface area for a filler in a cigarette

20

‘

wetght monoammonium phosphate. This chemical

- tends to reduce unattractive streaking of the outer layer
- due to condensation on the inside of the paper following
- puffs. The tendency of the paper to streak in this man-

‘ner is increased because the porosity of the paper has

been reduced to cut down on sidestream smoke. Mono-

‘ammonium phosphate may be used to ehmlnate thlS

possible cosmetic problem.
Another additive that may be used in the bllayer sheet

is sodium carboxy methyl cellulose. Preferably about O

to about 1, more preferably about 0.4, percent by

“weight sodium carboxy methyl cellulose is used. This -

chenucal Wthh acts as a film former, contributes to the
imperviousness of the ash, which, as has been men-

tioned, helps to reduce sidestream smoke. Sodium car-

boxy methyl cellulose is also believed to act as a carry-

Ing agent to help get the burmng agent ¢.g., succmate

into the paper. |

~ These or other water soluble addltwes that may be
used in the multi-layer paper are preferably added to the
multi-layer paper at the size press for even penetratlon

- through each layer.

paper. A typical surface area would be about 7 to about

10 square meters per gram. Although calcium carbonate

- is the preferred filler, other standard fillers such as mag-
- nesium carbonate could also be used. o

‘The inner layer, which is the layer that is closest to

23

- the tobacco of the cigarette, preferably has a basis

- weight of about 10 to about 40, more preferably about

30

- 15 to about 25, and most preferably about 18, grams per -
~ square meter. The inner layer is preferably filled witha -

- calcium carbonate loading of about 2 to about 15, more
- preferably about 3, percent by weight. This relatively
low calcium carbonate loading helps to slow down the

35

burn rate of the paper and contributes to the reduction

- in the sidestream smoke generation. The calcium car-
- bonate preferably has a surface area of about 7 to about

10 square meters per gram. Again, other standard ﬁllers |

- such as magnesium carbonate could be used.

The smgle sheet of paper resulting from this combma-
tion of inner and outer layers preferably has a basis
weight of about 40 to about 100 and more preferably

It has been found that a cigarette havmg a 17 millime-
ter circumference and made with paper having the
properties described above as. preferred produces about
40% less sidestream smoke than a similarly sized, but
otherwise conventional, cigarette. The sidestream
smoke reduction is about 70% when compared to a
conventional c1garette about 25 mrlhmeters In circum-

ference.

‘Thus it can be seen that a multlple layer smgle sheet

~of paper is provided that may be economically used as
~a wrapper for a smoking article and that substantially

reduces sidestream smoke. One skilled in the art will
appreciate that the invention can be practiced by other
than the described embodiments, which are presented
for purposes of illustration and not of limitation, and the
present mventlon 1S hrmted only by the clalms whlch |

| follow

- What 1s olalmed 18: -
1. A wrapper for a smokmg article for reducmg side-

- stream smoke comprising a single cellulosic sheet hav-

- about 63 grams per square meter. This single sheet also

‘preferably has a porosity of about 5 to about 20, prefera-
bly about 5, cubic centimeters of air per minute as deter-

20 to about 60 Coresta. This is done to 1mprove the
) subjectwe characteristics of the paper.

-~ To help control or determine the puff count of the
| 'cngarette the resulting bilayer sheet preferably includes

45

- - mined by the well-known Coresta method. Preferably
- this resulting bilayer, single sheet 1S perforated to about

350

~about 2 to about 10 percent by weight of a burn chemi- -

 cal such as succinate, citrate, or any other alkali metal -

burn chemical known to those in the industry. More

35

preferably about 4.5 percent by wei ght potassmm succi- -

~ nmate 1s used. |
 If calcium carbonate is used as the filler, thlS burn
| chemleal 1s believed to act as a ﬂuxmg or dispersing

“agent for the calcium carbonate. It is also believed to
combine with the calcium carbonate to help make a

o relatively air- and smoke-impervious ash. The impervi-_
- ousness of the ash, which is also promoted by the high

surface area of the oa]cmm carbonate is believed to

~ contribute significantly to the reduction of sidestream

smoke.
‘The bilayer sheet may also preferably mclude about 0

“ing two or more distinct zones overlying each other in
‘such an arrangement so as to reduce sidestream smoke

formed from multiple layers of cel]ulosro sheet material
during the paper making process. | |
2. The wrapper of claim 1 wherein said cellulosu:

‘sheet has a basis weight of about 40 to about 100 grams

per square meter and a porosity of about 5 to about 20
cubic centimeters of air per minute as deterrmned by the
well-known Coresta method.

3. The wrapper of either of clauns 1or2 wherem said
cellulosic sheet is perforated to about 20 to about 60
cubic centimeters of air per minute as determmed by the

_' well-known Coresta method.

4. A bilayer single sheet wrapper for a smokmg arti-

‘cle formed from an inner layer and an outer layer
- wherein said outer layer has a basis weight of about 30

to about 60 grams per square meter, a filler loading of
about 30 to about 40 percent by weight employing filler
havmg a surface area of about 10 to about 80 square
meters per gram by the BET method, and said inner

~layer has a basis weight of about 10 to about 40 grams

65

to' about 1, more preferably about 0.5, percent by

per square meter, a filler loading of about 2 to about 15

percent by weight employing filler havmg a surface
area of about 7 to about 10 square meters per gram.
‘5. The wrapper of claim 4 having a basis weight of

“about 40 to about 100 grams per square meter and a
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porosity of about § to about 20 cubic centimeters of air
per minute as determined by the well-known Coresta
method.

6. The wrapper of either of claims 4 or 5 further
comprising about 2 to about 10 percent by weight of a
burn chemical.

7. The wrapper of claim 6 further comprising about 0O
to about 1 percent by weight monoammonium phos-
phate. .

8. The wrapper of claim 7 further comprising about 0
to about 1 percent by weight sodium carboxy methyl
cellulose.

9. The wrapper of claim 6 wherein said burn chemical
is an alkali metal burn chemical.

10. The wrapper of claim 5 wherein said wrapper is
- perforated to about 20 to about 60 cubic centimeters of
air per minute as determined by the well-known Coresta
method. |

11. The wrapper of claim 9 wherein said alkali metal
burn chemical i1s a succinate salt of the alkali metal.
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63

6

12. The wrapper of claim 9 wherein said alkali metal
burn chemical 1s a citrate salt of the alkali.

13. The wrapper of claim 4 wherein said outer layer
has a basis weight of about 45 grams per square meter,
a filler loading of about 35 percent by weight employing
filler having a surface area of about 20 to about 25
square meters per gram by the BET method, and said
inner layer has a basis weight of about 15 to about 25
grams per square meter and a filler loading of about 3
percent by weight.

14. The wrapper of claim 13 wherein said inner wrap-
per has a basis weight of about 18 grams per square
meter.

15. The wrapper of claim § having a basis weight of
about 63 grams per square meter and a porosity of about
5 cubic centimeters of air per minute as determined by
the well-known Coresta method. |

16. The wrapper of either of claims 4, §, 13, 14 or 15

comprising 4.5 percent by weight potassium succinate.
*x %X % Xx »
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